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Abstract

This study aims to investigate students’ self-regulation skills, confidence to learn online, and
perception of satisfaction and usefulness of online classes in three online learning
environments that integrate ChatGPT. The participants were 100 undergraduate students from
Palestine Technical University Kadoorie registered in a problem-solving and decision-
making course during the first semester of 2023-2024 academic year. These participants
were at various stages of their bachelor’s degree programs within the Faculty of Arts and
Educational Sciences. A quasi-experimental design was used to compare three online
learning environments that integrate ChatGPT (independent, peer, and group). A total of 100
undergraduate students were randomly assigned to these three groups. Three questionnaires
were used for data collection. The results showed that the self-regulation levels were high
among the participants in these three online ChatGPT groups. However, learning in peer and
group environments were more effective in developing self-regulation skills than learning
independently. This research also found that the participants in the peer and group learning
environments had high levels of confidence to learn online compared to the participants in
the independent group. The results also showed that the participants in the peer learning
group had the highest scores in perception of satisfaction and usefulness of online classes
compared to the participants in the independent and group learning environments. The
findings of this study support the notion that integrating ChatGPT within peer groups can
enhance students’ perception of satisfaction and usefulness of online classes. Therefore,
integrating ChatGPT in online peer group settings can bring about a transformative
educational experience marked by customized interactions, adaptable content delivery, and
enhanced engagement levels. Educators should explore ways to leverage ChatGPT to
facilitate meaningful interactions and collaboration among students, thereby increasing their
satisfaction and engagement with online learning materials and activities. The findings from
this research offer potential for enriching online learning experiences through the use of Al
technologies.
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Introduction

ChatGPT is a new interface that facilitates human-computer interaction in a user-
friendly method. Created by OpenAl, ChatGPT is an artificial intelligence language model
that uses the GPT architecture. It generates human-like responses to user inquiries and
commands by integrating deep learning and machine learning algorithms to simulate natural
conversations. Its efficacy in mimicking human responses and adapting to user input within
certain constraints has been demonstrated (Terwiesch, 2023). In education, initial researchers
suggest that ChatGPT holds promise for enriching knowledge acquisition and refining
writing and problem-solving competencies (Chatterjee & Dethlefs, 2023; Terwiesch, 2023).
Despite the extensive use of artificial intelligence (Al) and GPT in various industrial sectors
(Ahuja, 2019; Veloso et al., 2021), Bozkurt (2024) argued for innovative Al-inclusive
strategies, emphasizing the urgent need for academia to adapt and evolve in response to the
transformative impact of generative Al across various information-processing domains.
Nevertheless, research that integrates chatbots in classroom settings and online learning
environments is still in the early stages (Hwang & Chang, 2021).

The global expansion of online education has been rapid, with a growing number of
platforms supporting distance learning. However, several challenges persist in enhancing the
learning experience of online students. For instance, research has revealed significant
differences in the outcomes of online math courses at the community college level compared
to traditional face-to-face classes. These differences include lower grades, decreased pass
rates, and a higher probability of withdrawal among students in online courses (Francis,
Wormington, & Hulleman, 2019). Faculty feedback has also emphasized the importance of
students' self-regulation for success in online classes (Gaytan, 2015; Levy, 2007; Nistor &
Neubauer, 2010). If students do not possess self-regulated learning (SRL) skills while
engaging in online education, they might encounter challenges in fulfilling the assigned
learning tasks within their online courses (Barnard et al., 2009). However, online students
hardly engage in interaction activities or receive direct guidance and supervision from their
instructors (Broadbent & Poon, 2015; Su & Wu, 2021), which might make them struggle to
regulate their learning (Jansen et al., 2019). Furthermore, students who dropped out of online
classes reported lower satisfaction levels and displayed lower engagement, particularly in the
early stages of the course, compared to those who completed it. Students with better ability to
self-regulate their online learning were found to have significantly higher levels of perceived
effectiveness than those with less ability in this area (Charo, Maite, & Guillermo, 2020).

The perception of self-regulation skills, confidence to learn online, and satisfaction
and usefulness of online classes are crucial factors in the success of online learning. Landrum
(2020) found that students’ confidence in their ability to learn online was the strongest
predictor of satisfaction, emphasizing the importance of students’ confidence in online
learning. Another study by Dai, Li, & Jia (2022) revealed that self-regulated learning was
positively associated with perceived academic control and online mathematics learning
engagement, highlighting the significance of self-regulation in online learning success.
Additionally, students’ satisfaction with online learning is influenced by their perception of
the usefulness of online courses, their confidence in learning online, and their level of
familiarity with the course content. Moreover, the level of students' satisfaction with online
learning tends to increase with their accumulated experience in online education (Landrum et
al., 2020). These findings highlight the need to address self-regulation skills, confidence to
learn online, and perception of satisfaction and usefulness of online classes to improve the
effectiveness of students learning in online environments.
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One possible direction to improve online learning is integrating Al chatbots. For
example, ChatGPT has the ability to help learners overcome language and geographical
barriers. Integrating ChatGPT into the online learning platform enables learners to access
knowledge and information from anywhere with an internet connection. This expands the
diversity of learning opportunities and provides equal learning opportunities for everyone.
While large language models like ChatGPT can provide valuable assistance in online
learning, it is crucial to acknowledge the potential risk of unreliable responses stemming
from limitations in their training data and algorithms (Saeidi et al., 2021). Therefore, one
must be aware of ChatGPT’s current limitations, particularly its potential for providing
inaccurate responses, when incorporating it into educational settings.

The potential and challenges of integrating ChatGPT into online learning platforms
need to be further researched. To our knowledge, there have been no studies addressing this
issue. Therefore, this research focuses on examining the opportunities of integrating
ChatGPT into online learning systems. This study investigates students’ self-regulation skills,
confidence in online learning, and perceptions of satisfaction and usefulness within three
distinct learning environments employing ChatGPT. Using a quasi-experimental design, our
objective is to comprehensively compare the integration of ChatGPT in independent, peer-
assisted, and group-based online learning settings. The findings from this research offer
potential for enriching online learning experiences through the use of Al technologies like
ChatGPT. By interpreting the possible advantages and obstacles linked to these integrations,
our results contribute to the continuous improvement of educational practices in digital
environments.

Literature Review
ChatGPT to Support Online Learning Groups

The use of ChatGPT in higher education has generated interest for its ability to
improve students’ learning experiences. Through delivering personalized and prompt
responses, ChatGPT can address students’ needs, provide instant feedback, and help students
understand complex concepts. This makes it a promising tool that supports active student
engagement and cognitive progress by adapting to individual learning speeds and offering
continuous assistance in knowledge acquisition (Dempere et al., 2023).

ChatGPT potential to support group interactions in an online learning context is
significant. Firstly, ChatGPT can help facilitate group discussions and provide explanations
on complex topics, serving as a virtual tutor for students seeking additional support or
clarification (Javaid et al., 2023). Secondly, ChatGPT’s continuous availability allows for on-
demand support, enabling students to engage in group interactions and seek assistance at any
time, which can be particularly beneficial for collaborative projects or study groups (de
Winter, Dodou, & Stienen, 2023). Thirdly, the chatbot can personalize group interaction and
support students with varying learning needs (Labadze, Grigolia, & Machaidze, 2023).
Fourthly, ChatGPT can handle interactions with multiple users simultaneously, making it
suitable for supporting group discussions and collaborative activities in online learning
environments, even with large numbers of participants (Montenegro-Rueda et al., 2023).
Finally, in the realm of online learning, ChatGPT can serve a supportive role by facilitating
group interactions, guiding discussions, and providing insights into complex subjects.
However, ethical considerations, such as finding a balance between automation and human
interaction and ensuring transparency and accountability in its development and use, must be



Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

carefully considered (Lo, 2023). Additionally, one must be aware of ChatGPT’s current
limitations, particularly its potential for providing inaccurate responses, when incorporating it
into educational settings.

Self-regulation

Self-regulation skills refer to the ability to monitor one's thoughts, feelings, and
behaviors, compare them against personal goals, and decide whether to adjust or maintain
them. These skills are essential for managing emotions and maintaining focus on tasks
(Boekaerts & Corno, 2005; Zimmerman, 2000). Students develop self-regulation by
establishing goals, choosing and employing strategies, keeping track of their performance,
and regularly reflecting on their learning outcomes over an extended period (Zimmerman,
2008). Online learning literature highlights the importance of self-regulated learning (SRL)
for student success in digital educational environments. For example, students who receive
self-regulation support, such as metacognitive questioning, outperform their peers in math
procedural tasks, transfer tasks, and self-monitoring strategies (Artino, 2007). This literature
also highlighted the role of interventions and tools like online virtual tutors in improving the
performance of students with learning difficulties or unstable SRL skills (Pérez-Alvarez et
al., 2018). Moreover, self-regulated learning in online environments includes various
dimensions such as motivational, social, behavioral, and cognitive factors, all of which
contribute to improved self-regulation and learning outcomes (Bylieva et al., 2021). If
integrated properly, ChatGPT could have a positive impact on self-regulated learning. Some
key aspects of this relation include cultivating metacognitive awareness by offering features
that support self-regulation and promote metacognitive awareness (Bai, Liu, & Su, 2023).
ChatGPT was found to be effective in promoting self-regulation progress and knowledge
construction in a large mathematics blended class using a flipped learning approach (Li et al.,
2023). Lee et al. (2024) found that integrating ChatGPT with a guidance mechanism in
blended learning environment was effective in improving students’ SRL, higher-order
thinking skills (HOTS), and knowledge construction compared to traditional ChatGPT use.

Confidence to Learn Online

Confidence to learn online refers to the individuals’ belief in their ability to
effectively engage with and succeed in the process of online learning. It involves having the
self-assurance and positive mindset necessary to navigate digital learning platforms,
comprehend online course materials, and participate in virtual learning activities (Landrum,
2020). Confidence to learn online is related to self-efficacy, which is a student's belief in his
ability to perform a specific task (Greener & Wakefield, 2015; Bandura, 1977). It serves as a
foundational influence on human behavior and involves perceptual beliefs specific to users’
activities, making it relevant for assessing particular situations or tasks (Bandura, 2010). In
the context of online learning, self-efficacy relates to a student's confidence or capacity to
learn using an online learning technology system (Cai et al., 2018). Individuals with
enhanced self-efficacy levels experience reduced anxiety when using technology and
demonstrate increased confidence in carrying out tasks related to technology (Downey &
Kher, 2015). ChatGPT integration in face-to-face problem solving at university levels was
found to have positive effects on self-efficacy for task resolution and enhanced the quality of
deliberation and originality of solutions (Urban et al., 2023). Urban et al. (2023) found that
the participants who received ChatGPT assistance perceived the task as easier requiring less
mental effort. However, their study showed that the perceived usefulness of ChatGPT
appeared to inform self-evaluation judgments, resulting in higher inaccuracy.
Perception of Satisfaction and Usefulness of Online Classes
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Literature review indicates that students’ perception of satisfaction and usefulness of
online classes can be influenced by various factors like course design, quality of instructor,
and students’ expectations (Martin & Bolliger, 2022; Gopal, Singh, & Aggarwal, 2021).
Technology integration can enhance students’ satisfaction and usefulness of online classes
through creating an engaging and collaborative learning environment and can improve the
quality of the online learning system (Butt et al., 2021; Algahtani et al., 2022). ChatGPT, as a
language model, can potentially be used to enhance online learning experiences by providing
personalized and interactive support to students, facilitating discussions, and answering
queries.

Relationship Between Self-Regulation Skills, Confidence to Learn Online, and Perception
of Satisfaction

The relationship between self-regulation skills, confidence to learn online, and
perception of satisfaction and usefulness of online classes is interconnected. Research
indicates that students’ confidence in their ability to learn online is a significant predictor of
their satisfaction and perceived usefulness of online classes (Landrum, 2020). Additionally,
self-regulation strategies, time-management skills, and past online learning experience play
crucial roles in enhancing students’ satisfaction and perceived usefulness of online classes
(Artino, 2008). Therefore, students with strong self-regulation skills are likely to feel more
confident in their ability to learn online, which in turn can positively influence their
perception of satisfaction and usefulness of online classes. Inversely, students who lack
confidence in their ability to learn online may struggle to regulate their learning effectively
and may perceive online classes as less satisfactory or useful. Therefore, interventions aimed
at improving self-regulation skills and fostering confidence in online learning can have
positive implications for learners’ overall satisfaction and success.

Group Size

Group size in online learning can significantly impact students’ performance,
motivation, cognitive load, and collaborative problem-solving quality (Afify, 2019; Zhan et
al., 2022). The relation between group size and self-regulation in online learning is
noteworthy. Group size can influence students’ self-regulation, which is essential for
successful online learning outcomes (Lin, Szu, & Lai, 2016). Smaller groups tend to enhance
student self-regulation by creating a more personalized and interactive learning environment,
reducing the negative aspects of online learning, such as social loitering and low levels of
group structure, and promoting a sense of community and cohesion (Akcaoglu & Lee, 2016).
Research shows that group awareness and self-regulation levels substantially affect student
outcomes in online learning (Lin, Szu, & Lai, 2016). Thus, smaller group sizes can positively
influence students' self-regulation skills and overall success in online learning environments.
Furthermore, the relationship between group size and the perception of satisfaction and
usefulness of online classes is significant in online learning. Studies indicate that students’
satisfaction with online classes is influenced by factors like group size and composition in
online discussions (Murdoch & Lin, 2023). Additionally, students’ perceptions of satisfaction
and usefulness in online classes can be affected by the level of engagement, collaboration,
and support facilitated by different group sizes (Gopal, Singh, & Aggarwal, 2021). Therefore,
group size plays an important role in shaping students’ perceptions of satisfaction and
usefulness in online classes, emphasizing the importance of considering group dynamics
when designing online learning environments. Furthermore, research suggests that students’
confidence in their ability to learn online significantly predicts their satisfaction and
perceived usefulness of online classes (Landrum, 2020). Thus, a combination of confidence
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in online learning and group size can impact students’ self-regulation skills and overall
success.

Some studies suggest that group sizes of four to five are best for small group learning,
while others report that the ceiling on group size should be four (Correge & Michinov, 2021).
Literature review present mixed findings of group size effects on self-regulation in online
learning. For example, larger groups are associated with decreased performance of individual
students and less diverse social interactions (Saqgr, Nouri, & Jormanainen, 2019). The impact
of group size on self-regulation may be influenced by factors such as the design of
collaborative activities, the use of technology to support group interactions, and the
facilitation of group processes by instructors. Additionally, the literature suggests that the
quality of group interactions, the establishment of group norms, and the distribution of roles
within the group can all play a role in shaping self-regulatory processes (Thurmer, Wieber, &
Gollwitzer, 2020; Doebel & Munakata, 2017). The size of online groups can also have an
impact on students’ confidence in learning online. Research has shown that students may
believe that online instruction could lead to decreased social presence and a lack of ability to
self-regulate, which can affect their confidence in learning online (Garner, Kuborn, &
Chisum, 2022). Additionally, a study on motivation in massive open online courses
(MOOC:s) found that the size of online groups can influence the participants' motivation to
learn online (Barak, Watted, & Haick, 2016). Furthermore, the size of the group can
influence students' perception of usefulness in online learning. Research has shown that
varying group sizes can impact students' perception of social presence, personal identity, and
group cohesiveness (Luo et al., 2023). It has been found that small group discussions can lead
to a higher level of social presence, which can contribute to increased perceived usefulness in
online learning (Akcaoglu & Lee, 2016). Therefore, the impact of group size on students’
perception of usefulness in online learning is a complex and multifaceted issue that may
depend on the specific learning context and activities.

Theoretical Framework

This research is guided by two theoretical frameworks: connectivism and the
Community of Inquiry (Col) model. George Siemens and Stephen Downes (2005) introduced
connectivism as a contemporary learning theory (Herlo, 2017). This theory underscores the
significance of technology in education and the interconnected nature of knowledge
acquisition. The theory advocates for students to gather diverse ideas and knowledge from
various sources, combining them effectively to create meaningful understanding. Several key
principles characterize connectivism. Firstly, learning is a social process where students take
control of their learning while teachers serve as facilitators. Secondly, learning occurs across
a network where knowledge is derived from diverse opinions, viewpoints, and experiences,
treating individuals and resources as “nodes.” Thirdly, learning is a process of connecting and
emphasizing the importance of building relationships with colleagues to access new skills
and ideas. Finally, learning may reside in non-human devices, allowing learners to store
information digitally (Harasim, 2017; Herlo, 2017; Sa’adi, 2016). Connectivism promotes
group interaction, fostering diverse perspectives in decision-making, problem-solving, and
information comprehension. It encourages learning through online communities, blogs, and
public spaces, aligning with the changing educational landscape influenced by technology
(Harasim, 2017).

The Col model emphasizes the significance of interactions among teaching, social,
and cognitive aspects in forming collaborative and positive learning communities. It



Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

comprises three fundamental components: teaching presence, cognitive presence, and social
presence. Teaching presence involves guiding cognitive and social processes to achieve
personally meaningful learning outcomes. Cognitive presence gauges learners’ ability to
construct and validate meaning through reflection and discourse. Social presence entails
participants connecting with the community, using purposeful communication in a trusting
environment, and building interpersonal relationships by expressing their individual
personalities. Widely employed in online education, the Col model is adaptable to blended
and in-person courses. It advocates for active engagement and shared meaning-making,
promoting a profound and significant learning experience while fostering a positive,
community-focused learning atmosphere (Garrison, Anderson, & Archer, 1999; Vaughan,
2013).

Despite the growing use of ChatGPT in educational settings to improve engagement
and meaning-making, there is a need to understand its specific impact on undergraduate
students’ online learning experiences. The aim of the study is to investigate the impact of
integrating ChatGPT within three suggested online learning environments (independent, peer,
and group) on undergraduate students' self-regulation skills, confidence to learn online, and
perception of satisfaction and usefulness of online learning.

Problem Statement and Research Question

The previous literature review shows that while there is extensive literature on the
potential of ChatGPT to support group interactions and enhance learning experiences, there is
a lack of empirical evidence regarding its actual impact on self-regulation, confidence, and
perception of satisfaction and usefulness in the context of online learning. Additionally, the
existing research primarily focuses on the benefits and challenges of ChatGPT
implementation, as well as the perspectives of key stakeholders in higher education, rather
than on the direct impact on students’ learning experiences and outcomes. Therefore, there is
a need for empirical studies that specifically investigate the influence of ChatGPT integration
within different online learning environments on students' self-regulation, confidence, and
perception of satisfaction and usefulness, in order to provide a more comprehensive
understanding of its effects on undergraduate students’ online learning experiences.
Therefore, the presented study aims to investigate the impact of integrating ChatGPT within
three suggested online learning environments (independent, peer, and group) on
undergraduate students’ self-regulation skills, confidence to learn online, and perceptions of
satisfaction and usefulness of online classes.

It seeks to answer the main question: what is the impact of integrating ChatGPT
within independent, peer, and group online learning environments on undergraduate students'
self-regulation skills, confidence to learn online, and perceptions of satisfaction and
usefulness of online classes? How do these effects vary across the three suggested online
learning environments? Three sub-research questions were derived from this main question:

QL1: Is there a significant difference in the self-regulation levels among the students
who participated in the three online ChatGPT groups: individual learning, peer learning, and
group learning?

Q2: Is there a significant difference in the confidence to learn online mong the
students who participated in the three online ChatGPT groups: individual learning, peer
learning, and group learning?
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Q3: Is there a significant difference in the perception of satisfaction and usefulness of
online classes levelsmong the students who participated in the three online ChatGPT groups:
individual learning, peer learning, and group learning?

Methods

Research Design and Context

This study aimed to investigate the impact of integrating ChatGPT within three
suggested online learning environments (independent, peer, and group) on undergraduate
students’ self-regulation skills, confidence to learn online, and perception of satisfaction and
usefulness of online courses. Pre-test and post-test experimental design was used to collect
data from three experimental learning groups. These groups were: individual learning with
ChatGPT, peer learning with ChatGPT, and group learning with ChatGPT. The participants
were 100 undergraduate students from Palestine Technical University Kadoorie registered in
a problem-solving and decision-making course during the first semester of the 2023-2024
academic year. These participants were at various stages of their bachelor’s degree programs
within the Faculty of Arts and Educational Sciences. Their specialties were Media
Technology, Educational Technology, and Decoration and Interior Design. During this online
course on the Moodle platform, the participants were required to integrate ChatGPT to
analyze and discuss cases on online worksheets that present problem-solving and
brainstorming activities.

A training session was given to the participants in the first week of the course to
introduce ChatGPT and explain how it can be used to enhance problem-solving and decision-
making. Table 1 presents the learning activities of the ChatGPT training.

Table 1

The Outline of the ChatGPT Training

Session Activities

Introduction to Chatbots Explain what chatbots are and how they work.
and ChatGPT: e Introduce ChatGPT and its capabilities, including text generation,
language understanding, and context handling.
e Discuss the potential benefits of integrating ChatGPT in problem
solving and decision making.

Hands-On Experience: e Provide students with access to ChatGPT in Moodle environment.
e Let them experiment with the tool, ask questions, and observe
how the chatbot responds.
e Encourage them to identify potential use cases for problem
solving and decision making.

Identify Use Cases in e Brainstorm with students to identify specific use cases where
Problem Solving: ChatGPT can enhance problem-solving.

e Examples might include Creative Problem Solving (CPS) which
involves breaking down a problem to understand it, generating
ideas to solve the problem and evaluating those ideas to find the
most effective solutions.
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Promote Student e Explore strategies to engage students actively in interactions with
Engagement: ChatGPT.
e  Discuss how ChatGPT can be used as a tool to spark discussions,
encourage creativity, and problem-solving.

Address ChatGPT e Discuss the limitations of ChatGPT, such as generating incorrect
Challenges and or biased responses.
Limitations: e Teach students how to verify information provided by ChatGPT

and supplement it with reliable sources.
e Encourage critical thinking and evaluation when using Al-
generated content.

Understand Responsible e Address the ethical considerations of using Al and chatbots in the
Al Usage: online setting.
e Discuss the importance of responsible Al usage, data privacy, and
avoiding biases in the training data.
e Provide guidelines on using ChatGPT appropriately and avoiding
harmful or inappropriate content during this course.

The participant students were randomly assigned in the three experimental groups.
Table 2 presents the demographic information of the participants in each group.

Table 2

Demographic Information of the Participants

Gender Level
Learning Group Male Female First year Second Third year Fourth
year year
Individual 17 17 6 8 10 10
Peer 16 17 7 9 8 9
Group 16 17 9 7 9 8

Instruments

Three different questionaries were applied to assess students’ self-regulation skills,
confidence to learn online, and perception of satisfaction and usefulness of online classes
during the implementation phase of this study. Firstly, the Online Self-Regulated Learning
Questionnaire (OSLQ) was adopted by the researcher to assess the participants’ self-
regulation skills (Barnard et al., 2009). This questionnaire consisted of 24-items in a 5-point
Likert response format. Higher scores on this scale indicate better self-regulation in online
learning by students. Secondly, to assess confidence to learn online, a questionnaire was
developed based on the learning management system self-efficacy scale (Bradley, Browne, &
Kelley, 2017), and self-efficacy for learning online scale (Zimmerman & Kulikowich, 2016).
This questionnaire consisted of 10 items in a 5-point Likert response format. Finally, to
assess students’ perception of satisfaction and usefulness of online classes, the student
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satisfaction survey developed by Strachota (2006) was adapted. The applied draft consisted
of 10-items in a 5-point Likert scale format.

Validity and Reliability of the Instrument

To assess the validity of the instruments, the questionnaires were presented to eight
experts with graduate degrees and vast experience in instructional design and online learning.
The experts evaluated the questionaries’ accuracy, clarity, and appropriateness. A final
version of the scales was developed based on the experts’ feedback. Cronbach’s Alpha was
used to determine the internal consistency reliability of the three scales. The results are
accepted values of Cronbach’s Alpha scores (Taber, 2008), as presented in Table 3.

Table 3

Cronbach’s Alpha Scores

Scale Self-Regulation Skills Confidence to Learn Perceptions of Satisfaction
Online and Usefulness
Cronbach’s Alpha .95 .93 .84

Students’ Results Prior to the Study

A one-way analysis of variance was conducted to assess whether a significant
difference in confidence to learn online, self-regulation skills, and perception of satisfaction
and usefulness of online courses exist between the three learning groups (independent, peer,
and group) on the pre-test scores. The results are presented in Table 1.

Table 4

ANOVA Test Results Comparing the Three Experimental Groups Prior to the Study

Sum of Squares df Mean Square F Sig.

Between Groups .015 2 .008 .037  .963
Self-Regulation Skills  Within Groups 19.865 97 205
Total 19.880 99
. . . Between Groups .050 2 .025 106 .900
Percegﬂg”jgfff‘nt;‘;a“'on Within GroupsIO 22.831 97 235
Total 22.881 99
fi Between Groups .084 2 .042 248 781
Con 'dg‘rfﬁntg Learn  \vithin Groups 16.467 97 170
Total 16.552 99

ANOVA results showed that there are no significant differences in students’ self-
regulation skills, confidence to learn online, and perception of satisfaction and usefulness of
online classes before participating in this study, F = .037, p > 0.05 for self-regulation skills,
were F = .248, p > 0.05 for confidence to learn online, and F =.106, p > 0.05 for perceptions
of satisfaction and usefulness of online courses. The results reveal that the three online

10
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ChatGPT groups (independent learning, peer learning, and group learning) were at the same
level before participating in the study.

Results
Q1 Results

Is there a significant difference in the self-regulation levels among the students who
participated in the three online ChatGPT groups: individual learning, peer learning, and
group learning?

One-way analysis of variance was conducted to assess whether a significant
difference in self-regulation scores exist between the three online ChatGPT groups
(individual learning, peer learning, and group learning) after participating in online course.
The results are presented in Table 5.

Table 5

ANOVA Results of Self-Regulation Skills by Learning Group After Participating in the Study

Sum of Squares df Mean Square F Sig.
Between Groups .684 2 .342 5.823 .004
Within Groups 5.696 97 .059
Total 6.380 99

Table 6
Descriptive Results of the Self-Regulation by Learning Group After Participating in the Study

N Mean Std. Deviation
Independent learning 34 3.545 .2659
Peer learning 33 3.733 717
Group learning 33 3.702 2748
Total 100 3.659 .2538

Table 6 shows that a significant difference exists in the self-regulation scores between
the three online ChatGPT groups. A LSD test was applied to figure out the direction of these
differences.

Table 7
LSD Test Results
Independent learning Peer learning Group learning
Independent learning - * *
Peer learning * - -
Group learning * - .

Table 7 shows that the participants in the peer learning and group learning had high
levels of self-regulation scores (3.733 and 3.702, respectively). Otherwise, the participants in
the independent group had the lowest scores (3.545). However, the self-regulation levels
were high among the participants in these three online ChatGPT groups.

11
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Q2 Results

Is there a significant difference in the confidence to learn online levels among the
students who participated in the three online ChatGPT groups: individual learning, peer
learning, and group learning?

ANOVA test was conducted to assess whether significant differences in confidence to
learn online scores exist between the three online ChatGPT groups (individual learning, peer

learning, and group learning) after participating in the online course. The results are
presented in Table 8.

Table 8
ANOVA Results of Confidence to Learn Online by Learning Group After Participating in the Study
Sum of Squares df Mean Square F Sig.
Between Groups 4,553 2 2.277 18.155 .000
Within Groups 12.164 97 125
Total 16.718 99
Table 9
Descriptive Results of the Confidence to Learn Online by Learning Group After Participating in the Study
N Mean Std. Deviation
Independent learning 34 3.841 .5081
Peer learning 33 4.336 .2678
Group learning 33 4.227 .2050
Total 100 4,132 4109

Table 8 shows that a significant difference in the confidence to learn online scores
exists between the three online ChatGPT groups. A LSD test was applied to figure out the
direction of these differences.

Table 10
LSD Test Results
Independent learning  Peer learning Group learning
Independent learning - * *
Peer learning * - -
Group learning * - .

Table 10 shows that the participants in peer learning and group learning had very high

levels of confidence to learn online scores (4.336 and 4.227, respectively). Otherwise, the
participants in the independent learning group had the lowest score (3.841). However, the
level was high in these three groups.

Q3 Results

Is there a significant difference in the perceptions of satisfaction and usefulness of
online classes levels among the students who participated in the three online ChatGPT
groups: individual learning, peer learning, and group learning?

ANOVA test was conducted to assess whether a significant difference exist in the
perception of satisfaction and usefulness of online classes scores between the three online
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ChatGPT groups (individual learning, peer learning, and group learning) after participating in
the online course. The results are presented in Table 11.

Table 11
ANOVA Results of Satisfaction and Usefulness of Online Classes by Learning Group After Participating
in the Study

Sum of Squares df Mean Square F Sig.
Between Groups 3.359 2 1.679 11.496 .000
Within Groups 14.171 97 146
Total 17.530 99

Table 12
Descriptive Results of Satisfaction and Usefulness of Online Classes by Learning Group after
Participating in the Study

N Mean Std. Deviation
Independent learning 34 3.785 .5070
Peer learning 33 4.230 .3996
Group learning 33 3.960 1344
Total 100 3.990 4208

Table 11 shows that a significant difference exists in the perceptions of satisfaction
and usefulness of online classes scores between the three online ChatGPT groups. A LSD test
was applied to figure out the direction of these differences.

Table 13
LSD Test Results
Independent learning Peer learning Group learning
Independent learning - * -
Peer learning * - *
Group learning - * -

Table 13 shows that the participants in the peer learning group had the highest scores
of perceptions of satisfaction and usefulness of online classes (4.230). Otherwise, the
participants in the independent learning and group learning had the lowest scores (3.785 and
3.960, respectively).

Discussion

This study aimed to investigate the impact of integrating ChatGPT within three
suggested online learning environments (independent, peer, and group) on undergraduate
students’ self-regulation skills, confidence to learn online, and perceptions of satisfaction and
usefulness of online classes. The participants were 100 undergraduate students from Palestine
Technical University Kadoorie registered in a problem-solving and decision-making course
during the first semester of 20232024 academic year. The results showed that the self-
regulation levels were high among the participants in these three online ChatGPT groups.
However, learning in peer or group was more effective in developing self-regulation skills
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than learning independently. This research found that participants in peer and group learning
environments were more confident in learning online compared to those in the independent
learning environment. The results also showed that the participants in the peer learning group
had the highest scores of perception of satisfaction and usefulness of online classes compared
to the participants in the independent and group environments.

The findings of this research highlighted the importance of interactive learning
experiences in online education and aligned with existing literature on online interaction and
engagement. Interaction and engagement have emerged as pivotal factors influencing self-
regulation, confidence, and satisfaction in online learning environments (Miao & Ma, 2022).
Previous researchers had established a positive correlation between social presence, self-
regulation, and online interaction with students' engagement in online courses (Landrum,
2020; Wu et al., 2023). Moreover, the theory of transactional distance emphasizes the
significance of interaction in fostering effective online learning experiences (Moore, 1993;
Benson & Samarawickrema, 2009). The integration of ChatGPT within the online course
facilitated enhanced interaction among the participants, provided them access to a diverse
range of information and resources, thereby fostering collaboration, problem-solving, and
engagement. The use of a language model (LLM) such as ChatGPT in learning settings
brings about a transformative educational experience marked by customized interactions,
adaptable content delivery, and enhanced engagement levels. ChatGPT, when integrated
properly into educational settings, tailors its responses to match individual learning styles,
provides instantaneous feedback, and cultivates critical thinking skills through open-ended
chats. Acting as a virtual tutor, study mate, and content creator in the online learning setting,
ChatGPT improves the quality of the learning experience (Mai, Da, & Hanh, 2024). In
contrast, the absence of Al-driven support, content creation, and feedback mechanisms could
restrict the extent of engagement and personalization achievable during the learning journey.
Hence, while interactive learning experiences without ChatGPT remain valuable, the
distinctive capabilities of ChatGPT in enhancing personalization, engagement, and inclusivity
distinguish it as a pivotal tool in revolutionizing educational learning experiences. Notably,
interaction within peer groups leveraging ChatGPT appeared particularly effective, likely due
to its facilitation of peer projects and collaborative activities.

While prior studies on group size's impact on learning tasks in online discussions
have yielded mixed results (Corrégé & Michinov, 2021). This study observed that integrating
ChatGPT within peer and group online environments enhanced self-regulation compared to
independent learning settings. These results align with previous findings suggesting that
collaborative group projects can bolster students’ self-regulation skills, fostering
independence in online learning environments (Khurshid, 2020).

The perception of satisfaction and usefulness of online classes was significantly
higher in the online environment that integrates ChatGPT in peer learning environment
compared to those integrating it in larger groups or independently. Large group sizes may
impede effective communication and information exchange, potentially leading to reduced
satisfaction and engagement (Saqr, Nouri, & Jormanainen, 2019). However, the impact of
group size on learning outcomes and satisfaction may vary across disciplines (Zhan et al.,
2022), highlighting the need for further research and contextual understanding.

Implications

The findings of the study suggest several implications for online education
practitioners and educators aiming to enhance the effectiveness of online learning
environments. Firstly, educators and course designers should consider integrating ChatGPT
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into assignments within peer and group settings to foster collaborative learning experiences.
The study highlights the effectiveness of ChatGPT in facilitating group projects,
brainstorming sessions, and problem-solving activities, which can enhance student
engagement and interaction. Secondly, institutions should focus on promoting self-regulated
learning skills among students by encouraging collaborative group projects and activities. By
leveraging technologies like ChatGPT, educators can provide students with the tools and
resources necessary to develop and enhance their self-regulation skills, thereby fostering
independence and autonomy in online learning environments. Thirdly, educators should pay
attention to the dynamics of group size when designing collaborative learning activities.
While smaller group sizes may facilitate effective communication and information exchange,
larger groups may lead to less cohesive interactions and reduced satisfaction. Understanding
the optimal group size for different disciplines and learning contexts can help educators
design more effective collaborative learning experiences. Fourthly, integrating ChatGPT
within peer groups can enhance students' perception of satisfaction and usefulness of online
classes. Educators should explore ways to leverage ChatGPT to facilitate meaningful
interactions and collaboration among students, thereby increasing their satisfaction and
engagement with online learning materials and activities. Finally, given the evolving nature
of online education and technology, continuous research and adaptation are essential.
Educators and researchers should conduct further studies to explore the long-term effects of
integrating ChatGPT in online learning environments and to identify best practices for
optimizing its use to enhance student learning outcomes and satisfaction.

ChatGPT shows potential as a helpful tool for educators and a virtual mentor for
students in online learning; however, it poses specific challenges. These challenges include
generating incorrect or false information and being able to bypass plagiarism detection. It is
crucial to address these issues promptly by revising assessment methods and institutional
policies in educational institutions. For example, Trust (2023) proposed several strategies
aimed at mitigating the adverse effects of ChatGPT on academic integrity. These strategies
include, firstly, encouraging activities and assignments that emphasize genuine understanding
and application of knowledge, rather than relying solely on automated responses from
ChatGPT. Secondly, fostering an environment where students are encouraged to question,
analyze, and evaluate information provided by ChatGPT, rather than passively accepting it as
definitive. Finally, designing assignments that require creativity, originality, and personal
input from students, thereby reducing reliance on ChatGPT-generated content and enhancing
the value of human thought and effort in academic work. Therefore, providing training for
instructors and educating students on effectively managing the impact of ChatGPT in the
educational landscape is equally vital.

Declarations

Ethical Approval

Approval to conduct this study was received from the Human Subjects Committee at
Palestine Technical University Kadoorie. All research activities were reviewed and approved
by the Human Subjects Committee. The researcher also followed the Code of Ethics by the
American Educational Research Association.
Informed Consent of Participation

Informed consent of participation was obtained from each participant.

15



Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Declaration of Generative Al and Al-assisted Technologies in the Writing Process

During the preparation of this work the author(s) used Open AI’s ChatGPT (Version
as of April 2024) in order to develop literature review. After using this tool/service, the
author(s) reviewed and edited the content as needed and take(s) full responsibility for the
content of the publication.

Declaration of Interest

The author has no conflicts of interest to declare. The authors certify that the
submission is original work and is not under review at any other publication.

Data availability

All data generated or analyzed during this study are included in this published article (and its
supplementary information files).

Acknowledgments

This work was supported by Palestine Technical University Kadoorie, Palestine. This
university has no role in the design and implementation of this study. The author is also
grateful for the insightful comments suggested by the editor and the anonymous reviewers.

References

Afify, M. K. (2019). The Influence of group size in the asynchronous online discussions on
the development of critical thinking skills, and on improving students’
performance in online discussion forum. International Journal of Emerging
Technologies in Learning, 14(5), 132-152.
https://doi.org/10.3991/ijet.v14i05.9351

Ahuja, A. (2019). The impact of artificial intelligence in medicine on the future role of the
physician. PeerJ, 7, no. 7702. https://doi.org/10.7717/peerj.7702

Akcaoglu, M., & Lee, E. (2016). Increasing social presence in online learning through
small group discussions. The International Review of Research in Open and
Distributed Learning, 17(3). https://doi.org/10.19173/irrodl.v17i3.2293

Algahtani, M. A., Alamri, M. M., Sayaf, A. M., & Al-Rahmi, W. M. (2022). Investigating
students’ perceptions of online learning use as a digital tool for educational
sustainability during the COVID-19 pandemic. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.886272

Artino, A. R. (2007). Self-regulated learning in online education: A review of the empirical
literature. International Journal of Instructional Technology and Distance
Learning, 4(6), 3-18. http://itdl.org/Journal/Jun_07/article01.htm

16


https://doi.org/10.3991/ijet.v14i05.9351
https://doi.org/10.7717/peerj.7702
https://doi.org/10.19173/irrodl.v17i3.2293

Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Artino, A. R. (2008). Online military training: Using a social cognitive view of motivation
and self-regulation to understand students' satisfaction, perceived learning, and
choice. Quarterly Review of Distance Education, 9(3), 207-223.

Bai, L., Liu, X., & Su, J. (2023). ChatGPT: The cognitive effects on learning and memory.
Brain-X, 1(3). https://doi.org/10.1002/brx2.30

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change.
Psychological Review, 84(2), 191-215. https://doi.org/10.1037//0033-
295x.84.2.191

Bandura, A. (2010). Self-efficacy. The Corsini Encyclopedia of Psychology, 1-3.
https://doi.org/10.1002/9780470479216.corpsy0836

Barak, M., Watted, A., & Haick, H. (2016). Motivation to learn in massive open online
courses: Examining aspects of language and social engagement. Computers &
Education, 94, 49-60. https://doi.org/10.1016/j.compedu.2015.11.010

Barnard, L., Lan, W. Y., To, Y. M., Paton, V. O., & Lai, S. L. (2009). Measuring self-
regulation in online and blended learning environments. Internet and Higher
Education, 12, 1-6. https://doi.org/10.1016/j.iheduc.2008.10.005

Benson, R., & Samarawickrema, G. (2009). Addressing the context of e-learning: Using
transactional distance theory to inform design. Distance Education, 30, 5-21.
Doi.org: 10.1080/01587910902845972

Boekaerts, M., & Corno, L. (2005). Self-regulation in the classroom: A perspective on
assessment and intervention. Applied Psychology, 54(2), 199-231.
https://doi.org/10.1111/j.1464-0597.2005.00205.x

Bozkurt, A. (2024). GenAl et al.: Cocreation, authorship, ownership, academic ethics and
integrity in a time of generative Al. Open Praxis, 16(1), 1-10.
https://doi.org/10.55982/openpraxis.16.1.654

Bradley, R. L., Browne, B. L., & Kelley, H. M. (2017). Examining the influence of self-
efficacy and self-regulation in online learning. College Student Journal, 51(4),
518-530.

Broadbent, J., & Poon, W. L. (2015). Self-regulated learning strategies & academic
achievement in online higher education learning environments: A systematic
review. The Internet and Higher Education,27, 1-13.
http://dx.doi.org/10.1016/j.iheduc.2015.04.007

Butt, S., Mahmood, A., Saleem, S., Rashid, T., & Ikram, A. (2021). Students’ performance
in online learning environment: The role of task technology fit and actual usage of
system during COVID-19. Frontiers in Psychology, 12.
https://doi.org/10.3389/fpsyg.2021.759227

17


https://doi.org/10.55982/openpraxis.16.1.654

Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Bylieva, D., Hong, J.-C., Lobatyuk, V., & Nam, T. (2021). Self-regulation in e-learning
environment. Education Sciences, 11(12), 785.
https://doi.org/10.3390/educsci11120785

Cai, J,, Yang, H. H., Gong, D., MacLeod, J., & Zhu, S. (2018). Understanding the
continued use of flipped classroom instruction: a personal beliefs model in
Chinese higher education. Journal of Computing in Higher Education, 31(1),
137-155. https://doi.org/10.1007/s12528-018-9196-y

Charo, R., Maite, A.-S., & Guillermo, M. (2020). Self-regulation of learning and MOOC
retention. Computers in Human Behavior, 111, 106423.
https://doi.org/10.1016/j.chb.2020.106423

Chatterjee, J., & Dethlefs, N. (2023). This new conversational Al model can be your
friend, philosopher, and guide ... and even your worst enemy. Pattern, 4(1), no.
100676. https://doi.org/10.1016/j.patter.2022.100676

Correge, J.-B., & Michinov, N. (2021). Group size and peer learning: Peer discussions in
different group size influence learning in a biology exercise performed on a tablet
with stylus. Frontiers in Education, 6. https://doi.org/10.3389/feduc.2021.733663

Dai, W., Li, Z., & Jia, N. (2022). Self-regulated learning, online mathematics learning
engagement, and perceived academic control among Chinese junior high school
students during the COVID-19 pandemic: A latent profile analysis and mediation
analysis. Frontiers in Psychology, 13.
https://doi.org/10.3389/fpsyg.2022.1042843

de Winter, J. C. F., Dodou, D., & Stienen, A. H. A. (2023). ChatGPT in education:
Empowering educators through methods for recognition and assessment.
Informatics, 10(4), 87. https://doi.org/10.3390/informatics10040087

Dempere, J., Modugu, K., Hesham, A., & Ramasamy, L. K. (2023). The impact of
ChatGPT on higher education. Frontiers in Education, 8.
https://doi.org/10.3389/feduc.2023.1206936

Doebel, S., & Munakata, Y. (2017). Group influences on engaging self-control: Children
delay gratification and value it more when their in-group delays and their out-
group doesn’t. Psychological Science, 29(8), 738-748.
https://doi.org/10.31219/osf.io/chwju

Downey, J., & Kher, H. (2015). A longitudinal examination of the effects of computer self-
efficacy growth on performance during technology training. Journal of
Information Technology Education: Research, 14, 091-111.
https://doi.org/10.28945/2114

Francis, M. K., Wormington, S. V., & Hulleman, C. (2019). The costs of online learning:
Examining differences in motivation and academic outcomes in online and face-
to-face community college developmental mathematics courses. Frontiers in
Psychology, 10. https://doi.org/10.3389/fpsyg.2019.02054

18


https://doi.org/10.1016/j.patter.2022.100676
https://doi.org/10.31219/osf.io/chwju

Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Garner, S., Kuborn, S., & Chisum, M. (2022). Confidence in crisis: Student self-efficacy
and the online pivot. International Journal on Innovations in Online Education,
6(1), 29-47. https://doi.org/10.1615/intjinnovonlineedu.2022044659

Garrison, D. R., Anderson, T., & Archer, W. (1999). Critical inquiry in a text-based
environment: Computer conferencing in higher education. The Internet and
Higher Education, 2(2-3), 87-105. https://doi.org/10.1016/s1096-7516(00)00016-
6

Gaytan, J. (2015). Comparing faculty and student perceptions regarding factors that affect
student retention in online education. American Journal of Distance Education,
29(1), 56-66. https://doi.org/10.1080/08923647.2015.994365

Gopal, R., Singh, V., & Aggarwal, A. (2021). Impact of online classes on the satisfaction
and performance of students during the pandemic period of COVID 19. Education
and Information Technologies, 26(6), 6923-6947. https://doi.org/10.1007/s10639-
021-10523-1

Greener, S., & Wakefield, C. (2015). Developing confidence in the use of digital tools in
teaching. Electronic Journal of e-Learning, 13, 260-267.
https://eric.ed.gov/?id=EJ1062118

Harasim, L. (2017). Connectivism as an online learning theory. Learning Theory and
Online Technologies, 80-104. https://doi.org/10.4324/9781315716831-6

Herlo, D. (2017). Connectivism, A new learning theory? The European Proceedings of
Social and Behavioral Sciences. https://doi.org/10.15405/epsbs.2017.05.02.41

Herlo, D. (2017). Connectivism, a new learning theory? The European Proceedings of
Social and Behavioural Sciences. https://doi.org/10.15405/epsbs.2017.05.02.41

Hwang, G. J., & Chang, C. Y. (2021). A review of opportunities and challenges of chatbots
in education. Interactive Learning Environments, 31(7), 4099-4112.
https://doi.org/10.1080/10494820.2021.1952615

Jansen, R. S., van Leeuwen, A., Janssen, J., Jak, S., & Kester, L. (2019). Self-regulated
learning partially mediates the effect of self-regulated learning interventions on
achievement in higher education: A meta-analysis. Educational Research Review,
28, 100292. https://doi.org/10.1016/j.edurev.2019.100292

Javaid, M., Haleem, A., Singh, R. P., Khan, S., & Khan, I. H. (2023). Unlocking the
opportunities through ChatGPT Tool towards ameliorating the education system.
BenchCouncil Transactions on Benchmarks, Standards and Evaluations, 3(2),
100115. https://doi.org/10.1016/j.tbench.2023.100115

Khurshid, F. (2020). Online collaboration and self-regulated learning in online learning
environment. Pakistan Journal of Distance and Online Learning, 6(1), 177-193.

19


https://doi.org/10.1615/intjinnovonlineedu.2022044659
https://eric.ed.gov/?id=EJ1062118
https://doi.org/10.4324/9781315716831-6
https://doi.org/10.15405/epsbs.2017.05.02.41
https://doi.org/10.1080/10494820.2021.1952615

Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Labadze, L., Grigolia, M., & Machaidze, L. (2023). Role of Al chatbots in education:
Systematic literature review. International Journal of Educational Technology in
Higher Education, 20(1). https://doi.org/10.1186/s41239-023-00426-1

Landrum, B. (2020). Examining students’ confidence to learn online, self-regulation skills
and perceptions of satisfaction and usefulness of online classes. Online Learning,
24(3). https://doi.org/10.24059/0lj.v24i3.2066

Landrum, B., Bannister, J., Garza, G., & Rhame, S. (2020). A class of one: Students’
satisfaction with online learning. Journal of Education for Business, 96(2), 82—88.
https://doi.org/10.1080/08832323.2020.1757592

Lee, H. Y, etal. (2024). Empowering ChatGPT with guidance mechanism in blended
learning: effect of self-regulated learning, higher-order thinking skills, and
knowledge construction. International Journal of Educational Technology in
Higher Education, 21(16). https://doi.org/10.1186/541239-024-00447-4

Levy, Y. (2007). Comparing dropouts and persistence in e-learning courses. Computers &
Education, 48(2), 185-204. https://doi.org/10.1016/j.compedu.2004.12.004

Li, P.-H., Lee, H.-Y., Cheng, Y .-P., Star¢ic¢, A. 1., & Huang, Y.-M. (2023). Solving the
self-regulated learning problem: Exploring the performance of ChatGPT in
mathematics. Innovative Technologies and Learning, 77-86.
https://doi.org/10.1007/978-3-031-40113-8_8

Lin, J.-W., Szu, Y.-C., & Lai, C.-N. (2016). Effects of group awareness and self-regulation
level on online learning behaviors. The International Review of Research in Open
and Distributed Learning, 17(4). https://doi.org/10.19173/irrodl.v17i4.2370

Lo, C. K. (2023). What is the impact of ChatGPT on education? A rapid review of the
literature. Education Sciences, 13(4), 410.
https://doi.org/10.3390/educsci13040410

Luo, H., Chen, Y., Chen, T., Koszalka, T. A., & Feng, Q. (2023). Impact of role
assignment and group size on asynchronous online discussion: An experimental
study. Computers & Education, 192, 104658.
https://doi.org/10.1016/j.compedu.2022.104658

Mai, D. T. T., Da, C. V., & Hanh, N. V. (2024). The use of ChatGPT in teaching and
learning: a systematic review through SWOT analysis approach. Frontiers in
Education, 9. https://doi.org/10.3389/feduc.2024.1328769

Martin, F., & Bolliger, D. U. (2022). Developing an online learner satisfaction framework
in higher education through a systematic review of research. International Journal
of Educational Technology in Higher Education, 19(1).
https://doi.org/10.1186/s41239-022-00355-5

20



Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Miao, J., & Ma, L. (2022). Students’ online interaction, self-regulation, and learning
engagement in higher education: The importance of social presence to online
learning. Frontiers in Psychology, 13. https://doi.org/10.3389/fpsyg.2022.815220

Montenegro-Rueda, M., Ferndndez-Cerero, J., Ferndndez-Batanero, J. M., & Lopez-
Meneses, E. (2023). Impact of the implementation of ChatGPT in education: A
systematic review. Computers, 12(8), 153.
https://doi.org/10.3390/computers12080153

Moore, M. G. (1993). Theory of transactional distance. In D. Keegan (ed.), Theoretical
principles of distance education (pp. 84-103). Routledge.

Murdoch, Y. D., & Lin, Y.-H. (2023). Factors mediating the link between engagement and
satisfaction among online English-mediated instruction learners during COVID-
19. Electronic Journal of E-Learning, 21(3), 158-174.
https://doi.org/10.34190/ejel.21.3.3031

Nistor, N., & Neubauer, K. (2010). From participation to dropout: Quantitative
participation patterns in online university courses. Computers & Education, 55(2),
663-672. https://doi.org/10.1016/j.compedu.2010.02.026

Pérez-Alvarez, R., Maldonado-Mahauad, J., & Pérez-Sanagustin, M. (2018). Tools to
support self-regulated learning in online environments: Literature review. Lecture
Notes in Computer Science, 16-30. https://doi.org/10.1007/978-3-319-98572-5 2

Sa’adi, S. (2016). Introduction to views of connectivism theory of learning. Register
Journal, 3(2), 201. https://doi.org/10.18326/rgt.v3i2.201-214

Saeidi, M., Sun, S., Shakeri, S., & Eskandani, F. (2021). Challenges in deploying large
language models: A review. IEEE Access, 9, 16160-16175.
d0i:10.1109/ACCESS.2021.3056369

Sagr, M., Nouri, J., & Jormanainen, 1. (2019). A learning analytics study of the effect of
group size on social dynamics and performance in online collaborative learning.
Transforming Learning with Meaningful Technologies, 466-479.
https://doi.org/10.1007/978-3-030-29736-7_35

Strachota, E., (2006, October 4-6). The use of survey research to measure student
satisfaction in online courses [Conference presentation]. Midwest Research to
Practice Conference in Adult Continuing and Community Education. University
of Missouri-St. Louis, MO, United States.
https://citeseerx.ist.psu.edu/document?repid=repl&amp;type=pdf&amp;doi=4cal
17aea5a58c5426420e4989d974134de38b1d

Su,Y.S., &Wu, S. Y. (2021). Applying data mining techniques to explore users behaviors

and viewing video patterns in converged environments. Journal of Ambient Intelligence
and Humanized Computing. https://doi.org/10.1007/s12652-020-02712-6

21



Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Taber, K.S. (2018). The use of Cronbach’s alpha when developing and reporting research
instruments in science education. Research Science Education 48, 1273-1296.
https://doi.org/10.1007/s11165-016-9602-2

Terwiesch, C. (2023). Would Chat GPT3 get a Wharton MBA? A prediction based on its
performance in the operations management. The Wharton School of the
University of Pennsylvania. https://mackinstitute.wharton.upenn.edu/wp-
content/uploads/2023/01/Christian-Terwiesch-Chat-GTP.pdf

Thirmer, J. L., Wieber, F., & Gollwitzer, P. M. (2020). Strategic self-regulation in groups:
collective implementation intentions help cooperate when cooperation is called
for. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.561388

Trust, T. (2023). Essential Considerations for Addressing the Possibility of Al-Driven
Cheating, Part 1. Faculty Focus.
https://www.facultyfocus.com/articles/teaching-with-technology-
articles/essential-considerations-for-addressing-the-possibility-of-ai-driven-
cheating-part-1/

Urban, M., Déchtérenko, F., Lukavsky, J., Hrabalova, V., Svacha, F., Brom, C., & Urban,
K. (2024). ChatGPT improves creative problem-solving performance in university
students: An experimental study. Computers & Education, 105031.
https://doi.org/10.1016/j.compedu.2024.105031

Vaughan, N. (2013). Community of Inquiry framework, digital technologies, and student
assessment in higher education. Educational Communities of Inquiry, 334-348.
https://doi.org/10.4018/978-1-4666-2110-7.ch016

Veloso, M., Balch, T., Borrajo, D., Reddy, P., & Shah, S. (2021). Artificial intelligence
research in finance: Discussion and examples. Oxford Review of Economic Policy,
37(3), 564-584. https://doi.org/10.1093/oxrep/grab019

Wu, Y., Xu, X., Xue, J., & Hu, P. (2023). A cross-group comparison study of the effect of
interaction on satisfaction in online learning: The parallel mediating role of
academic emotions and self-regulated learning. Computers & Education, 199,
104776. https://doi.org/10.1016/j.compedu.2023.104776

Zhan, Z., He, G., Li, T., He, L., & Xiang, S. (2022). Effect of groups size on students'
learning achievement, motivation, cognitive load, collaborative problem-solving
quality, and in-class interaction in an introductory Al course. Journal of Computer
Assisted Learning, 38(6), 1807-1818. https://doi.org/10.1111/jcal. 12722

Zimmerman, B. J. (2000). Attaining self-regulation: A social cognitive perspective. In M.
Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.), Handbook of self-regulation (pp.
13-39). Academic Press.

22


https://doi.org/10.1007/s11165-016-9602-2
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/01/Christian-Terwiesch-Chat-GTP.pdf
https://mackinstitute.wharton.upenn.edu/wp-content/uploads/2023/01/Christian-Terwiesch-Chat-GTP.pdf
https://doi.org/10.1093/oxrep/grab019
https://doi.org/10.1111/jcal.12722

Examining Students’ Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction and
Usefulness of Online Classes in Three Suggested Online Learning Environments that Integrates ChatGPT

Zimmerman, B. J. (2008). Investigating self-regulation and motivation: Historical
background, methodological developments, and future prospects. American
Educational Research Journal, 45, 166-183.

Zimmerman, W. A., & Kulikowich, J. M. (2016). Online learning self-efficacy in students
with and without online learning experience. American Journal of Distance
Education, 30(3), 180-191. https://doi.org/10.1080/08923647.2016.1193801

23


https://doi.org/10.1080/08923647.2016.1193801

	Abstract
	Introduction
	Literature Review
	ChatGPT to Support Online Learning Groups
	Confidence to Learn Online
	Perception of Satisfaction and Usefulness of Online Classes
	Literature review indicates that students’ perception of satisfaction and usefulness of online classes can be influenced by various factors like course design, quality of instructor, and students' expectations (Martin & Bolliger, 2022; Gopal, Singh, &...
	Relationship Between Self-Regulation Skills, Confidence to Learn Online, and Perception of Satisfaction
	The relationship between self-regulation skills, confidence to learn online, and perception of satisfaction and usefulness of online classes is interconnected. Research indicates that students' confidence in their ability to learn online is a signific...
	Group Size
	Group size in online learning can significantly impact students’ performance, motivation, cognitive load, and collaborative problem-solving quality (Afify, 2019; Zhan et al., 2022). The relation between group size and self-regulation in online learnin...
	Theoretical Framework
	Problem Statement and Research Question
	Methods
	Research Design and Context
	Instruments
	Validity and Reliability of the Instrument
	Students’ Results Prior to the Study
	Results
	Q1 Results
	Q2 Results
	Q3 Results
	Discussion
	Implications
	Ethical Approval
	Informed Consent of Participation
	Informed consent of participation was obtained from each participant.
	Declaration of Generative AI and AI-assisted Technologies in the Writing Process
	Declaration of Interest
	Data availability
	Acknowledgments

